Characterization of a monoclonal antibody B1 that recognizes phosphorylated Ser-158 in the activation peptide region of human coagulation factor IX.
Blood coagulation factor IX (FIX) undergoes various post-translational modifications such as gamma-carboxylation and glycosylation. Non-phosphorylated recombinant FIX has been reported to rapidly disappear from plasma, indicating that phosphorylation of FIX plays an important role in the physiological activity of this coagulation factor. In this study, we characterized the human FIX activation peptide (AP) using a monoclonal antibody that recognizes phosphorylated Ser-158 in the AP region. Murine monoclonal antibody B1 against human FIX recognized FIX with an apparent K(d) value of 5 nm in the presence of Ca(2+) (EC(50) = 0.58 mm). B1 bound to the isolated AP of FIX and retained the Ca(2+) dependence of binding to the isolated AP. The deglycosylation of AP did not affect the binding of B1 to AP, while B1 failed to bind to recombinant AP expressed in Escherichia coli. MALDI-TOF mass spectrometry showed that the m/z of plasma-derived deglycosylated AP is 82.54 Da greater than that of recombinant AP. The binding ability of B1 to AP was lost by the dephosphorylation of plasma-derived AP. B1 bound to synthetic peptide AP-(5-19), including phosphoserine-13, but not to the non-phosphorylated AP-(5-19) in the presence of Ca(2+). These data provide direct evidence that Ser-13 of the plasma-derived FIX AP region (Ser-158 of FIX) is phosphorylated and that B1 recognizes the epitope, which includes Ca(2+)-bound phosphoserine-158. B1 should be useful in the quality control of biologically active recombinant FIX containing phosphoserine-158.